Telomere is a nucleoprotein complex that plays important role in stability and their maintenance and consists of random repeats of species specific motifs. In budding Saccharomyces cerevisiae, Repressor Activator Protein 1 (Rap1) is a sequence specific protein that involved in transcriptional regulation. Rap1 consist of three active domains like N-terminal BRCT-domain, DNA-binding domain and C-terminal RCT-domain. In this study the unknown 3D structure of Myb-type domain (having 61 residues) within DNAbinding domain was modeled by Modeller7, and verified using different online bioinformatics tools (ProCheck, WhatIf, Verify3D). Dynamics of Myb-type domain of Rap1was carried out through simulation studies using GROMACS software. Time dependent interactions among the molecules were analyzed by Root Mean Square Deviation (RMSD), Radius of Gyration (Rg) and Root Mean Square Fluctuation (RMSF) plots. Motional properties in reduced dimension were also performed by Principal Component Analysis (PCA). Result indicated that Rap1 interacts with DNA major groove through its Helix Turn Helix motifs. Helix 3 was rigid, less amount of fluctuation was found as it interacts with DNA major groove. Helix2 and N-terminal having considerable fluctuation in the time scale.
Background:
Telomeric DNA consists of tandem array of repeated sequence and a 3 ' overhang. The replication of telomere and its length regulation is not solely achieved by telomerase, many complexes of telomere binding protein (Transcription Factors) helps in the synthesis. It is already reported that transcription factors bind to the telomere region of DNA for telomere length regulation and also involved in the aging of eukaryotes [1] . These proteins bind the double stranded DNA with a very specific sequence motif. The overall sequence alignment of these proteins from different organism (Rap1 of S. cerevisiae, TRF1 and TRF2 of human, TAZ1 of S. pombe) may differ but all of them show very high structural similarity in Myb type DNA binding domain [2] . Saccharomyces cerevisiae is one of the most well-known and commercially significant species of yeast. This is also a model of eukaryotic organism having 23% genome similarity with Human and shows substantial homology with telomeric transcription factors. Molecular dynamics simulation is a very important tool to predict the small fluctuation in any biological molecule. To understand the motional properties over a time scale, simulation study can give the ultimate results. As biological molecules are not rigid in nature so for better understanding the functionality it is important to know the structural changes of proteins during interaction with DNA and other proteins [14] . The Myb-type DBD of Rap1 helps in bending of the telomeric DNA during its interaction with nucleotide repeats. This information suggests that the DNA binding domain can alter its structure during the interaction. The motional behavior of Myb-type DBD of Rap1 can be only studied through simulation works. In this study we aim to model the 3D structure of Myb-type DBD of Rap1 (one monomer with 61 residues) and to study the dynamics of the structure by monitoring RMSD, RMSF and Radius of gyration [15] . Principle Component Analysis (PCA) was also carried out to get information about the structural changes and its dependencies with the environment [16]. 
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Methodology: Homology Modeling and Model Evaluation
The amino acid sequence of Rap1 of S. cerevisiae (UniprotId: P11938) was retrieved in fasta format. (Figure 1 ). 
Molecular Dynamics Simulation
All simulations were carried out using the GROMOS 96 Force Field within the GROMACS software package [22] . The verified and evaluated homology model of Rap1 Myb type domain was used as the starting structure for MD simulation. The 3D structure of Rap1 DBD (model3.pdb) was taken in a cubic box with a 4.0 A° edge length. The simulation was conducted at a constant temperature of 300 K and a constant pressure of 1 atm and each component was coupled separately to an external bath using the Beredson Coupling method. An electrostatics interaction as Van dar Waal and coloumbic, cut-off was dealt with using a radius of 10 A°. MD simulation was performed for 2 ns. But before simulation the energy minimization was performed by steepest descent method (converged at 550 steps) and Conjugant Gradient method (converged at 4 steps). To solvate the condition the "SPC" water model (spc216.gro file) was used to fill up the box. The box contains 32108 no. of solvent molecules (water). The position restrain step was carried out for 1 n and finally the simulation was finished. After completion of simulation the trajectory files which were generated, analyzed with different tools of GROMACS. To analyze the major motions of protein, a small number of important modes by Principal Component Analysis (PCA) should be determined. PCA project the equations of motion on the low-dimensional vector space and facilitate the long time dynamics [16] . PCA on Myb-type DBD of Rap1 reveals that initial 2 eigenvectors accounts for more than 85% of the global motion. They also show maximum eigenvalues and selected as the principal components 1 and 2 (PC1 and PC2) respectively (Figure 7) . We also verified the RMSD values of PC1 and PC2 with the time evolution. Result shows the RMSD value of PC1 increased from negative value to positive value with time scale.
On the other hand high positive RMSD value of PC2 decreased to negative value followed by its less positive value with time scale (Figure 8 ). This indicates that RMSD values of Myb-type DBD of Rap1lies <1.5 nm. To check the fluctuation of simulated structure (rap1_md1.pdb) with starting structure (rap1.pdb) in terms of RMSD, we superimposed these structures by Chimera 1.6.2 (http://www.cgl.ucsf.edu/chimera/).The result indicates RMSD of 13 atom pairs is 1.208 (Figure 9) . The result of simulation at different time scale (250 ps, 500 ps, 1000 ps and 2000 ps) revealed that the helix 2 region and the N terminal showed the maximum movement (Figure 10) [15]. 
Conclusion:
DNA binding domain (DBD) of Rap1 regulates the transcription process as an activator or repressor molecule. We modeled the 3D structure of DBD of Rap1 which interacts with DNA major groove through its HTH motif. Simulation study shows that helix2 and N terminal have ample fluctuation. The RMSD and RMSF values indicated that helix2 and N terminal of Rap1 is basically flexible in nature and attain conformational changes to facilitate the DNA protein interaction. RMSF curve of c-alpha displayed that helix3 is less fluctuating in comparison with other regions. As the helix3 region is known as recognition helix during the binding with DNA so its structure in nearly rigid in nature. Motional properties of different segments and full structure of Myb-type DBD of Rap1 will predict the orientation of protein and identify the amino acids which are directly interacting with the nucleotide. Further, study on the interaction of simulated structure of Myb-type DBD with DNA through docking process need to be elucidated.
